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1 EP0 555 

Description 

TECHNICAL FIELD 

Tlie present invention relates to a spectrum analyz- 5 
er equipped with a function of analyzing frequency com- 
ponents contained in various signals and displaying 
their frequency spectra. 

BACKGROUND ART id 

As is well-known in the art, a spectrum analyzer 
continuously sweeps the local signal frequency which is 
mixed In the measuring frequency band of an input sig- 
nal to sequentially convert respective frequency compo- fS 
nents in the measuring frequency band into intermedi- 
ate-frequency signals of certain frequencies (difference 
frequencies) and displays their levels on a display 
screen with the abscissa representing frequency. More- 
over, such a spectrum analyzer is usually designed to 20 
permit the observation of the waveform of a desired fre- 
quency component of the input signal in the time do- 
main, and in such a waveform observation, the local sig- 
nal frequency is fixed at a value so that the frequency 
component desired to observe may be detected as an 
intermediate-frequency signal, and the amplitude enve- 
lope of the intermediate-frequency signal thus obtained 
is displayed on the display screen with the abscissa rep- 
resenting the time axis. 

Fig. 1 is a block diagram showing the basic con- 30 
struction of such a conventional spectrum analyzer. In 
the case where this device is used In a frequency anal- 
ysis mode (a frequency sweep mode), a select switch 
1 7 selects an output ramp voltage VR of a ramp address 
generator 23 and provides It to a local oscillator 1 6, and 3S 
a select switch 29 selects, for example, the output of a 
trigger signal generator 26 to supply the ramp address 
generator 23 with a trigger signal Tr generated by the 
trigger signal generator 26 on the basis of a demodulat- 
ed signal of a signal to be measured Sx applied to an 40 
input tenminal 11 . A sweep control signal SC is provided 
toan input terminal 27. The signal Sx applied to the input 
terminal 11 is frequency mixed by a mixer 12 with a local 
signal SL from the local oscillator 1 6. and the difference 
frequency component Is extracted by an intermediate- ^5 
frequency filter (which Is a band-pass filter and will here- 
inafter be referred to as an IF filter) 1 3. 

In the frequency analysis mode, the oscillation fre- 
quency of the local oscillator 16 Is swept over a certain 
range by the ramp voltage VR from the ramp address so 
generator 23, and consequently, respective frequency 
components in the measuring frequency band of the In- 
put signal are sequentially obtained as Intermediate-fre- 
quency signals at theoutput of the I F filler 1 3. The output 
of the IF filter 1 3 Is logarithmically amplified by a loga- ss 
rithmic amplifier 14 and the amplitude of its output is en- 
velope detected by a detector 15. The detected output 
level Is converted by an A/D converter 18 into a digital 
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value upon each applicatbn of a high-speed clock CK 
and Is stored in a memory 19 by an address AD which 
is generated by the ramp address generator 23 upon 
each application of the clock CK. The signal data thus 
stored in the memory 19 is transferred therefrom to a 
memory for image display use 20 by a read/write ad- 
dress for transfer use TAD supplied from a controller 31 . 
Upon completion of the transfer, an Image signal gen- 
erator 21 repeatedly reads out the signal data from a 
series of addresses in a data storage area of the mem- 
ory 20 for each horizontal scanning line corresponding 
to each height (corresponding to the signal level) on the 
display screen. When the value (the level value) of sig- 
nal data is present which agrees with the level corre- 
sponding to respective horizontal scanning line number, 
the Image signal generator generates an image signal 
which goes high at that position (corresponding to the 
time position) on the horizontal scanning line corre- 
sponding to the address value of the signal data but re- 
mains low at other positions. The image signal Is applied 
to a raster scanning display 22 for display thereon. The 
abscissa of the display screen represents frequency 
and the ordinate represents level. 

To perform the above-described operation, the 
ramp address generator 23 Is initialized by a reset signal 
RST from the controller 31 , and while the sweep control 
signal SC applied to the input terminal 27 is at the H- 
logic level, it counts the high-speed ckxk pulses CK 
from predetermined minimum to maximum value which 
are provided as data DATA from the controller 31 and 
sequentially outputs the count values as addresses AD 
and, at the same time, it converts each count value into 
an analog value for output as the ramp voltage VR. 
When the maximum value of the address AD Is reached, 
the ramp address generator yields and applies an Inter- 
rupt signal INT to the controller 31 . When supplied with 
the interrupt signal INT the controller 31 supplies the 
readAwrlte address for data transfer use TAD to the 
memory 1 9, from which the signal data is transferred to 
the memory 20. Upon completion of the data transfer, 
the controller generates a trigger enable signal TE, 
putting the ramp address generator 23 in the state In 
which it is ready for counting again the ckxk pulses CK 
from the minimum value. 

In the case of observing the waveform of a desired 
frequency component of the Input signal In the time do- 
main (This mode of observation will hereinafter be re- 
ferred to as a zero-span mode.), a variable voltage 
source 24 is selected by the select switch 17 and a de- 
sired fixed voltage is supplied to the local oscillator 1 6, 
from which the local signal SL of a fixed frequency Is 
applied to the mixer 1 2. Hence, in this Instance, the out- 
put of the detector 15 becomes an envelope waveform 
of the amplitude of the specified frequency comporient 
in the input signal which corresponds to the lapse of 
time. On the other hand, the select switch 29 is connect- 
ed to, for example, the output of the trigger signal gen- 
erator 26. For example, when the signal to be measured 
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Sx is a burst wave, the output level of the detector 1 5 is 
compared by a comparator 25 with a predetermined lev- 
el to detect the rise of each burst and the detected output 
is applied to the trigger signal generator 26 to generate 
therefrom the trigger pulse signal Tr of a fixed width. 
Thus the trigger signal Tr which is synchronized with 
each burst can be obtained. 

Upon each application of the trigger signal Tr, the 
ramp address generator 23 counts the clock pulses CK 
from predetermined minimum to maximum value and 
provides each count value, as the address AD, to the 
memory 1 9. In consequence, the detected outputs of the 
detector 15 are sequentially converted into digital values 
as in the above and they are stored in those areas of 
the memory 19 specified by a sequence of addresses 
AD from the ramp address generator 23, after which the 
signal data thus stored is transferred to the menoory 20. 
The signal data read out of the memory 20 is converted 
by the image signal generator 21 into image signals, 
which are displayed on the display screen of the display 
22. The abscissa of the display screen represents time 
and the ordinate represents level. 

In the above it is described that the fixed voltage 
which is applied to the local oscillator 16 in the zero- 
span mode is obtained from the variable voltage source 
24 via the select switch 17, but in the actual spectrum 
analyzer such a variable voltage source 24 is not pro- 
vided but instead provision is made merely for stopping 
the sweep of the ramp voltage VR at a desired voltage 
value and for applying the fixed voltage to the local os- 
cillator 16. To facilitate a better understanding of oper- 
ations in the frequency analysis mode and the zero- 
span mode,' however, the above description has been 
given on the assumption that the select switch 17 and 
the variable voltage source 24 are used. 

The spectrum analyzer has sweep control terminals 
27 and 28, In addition to the input tenninal 11 for the 
Input of the signal Sx as described above. While the 
sweep control signal SC (shown in Fig. 2. Row B, for 
instance) which is applied to the sweep control terminal 
27 is at the H -logic level, the ramp address generator 
23 linearly increases its output voltage VR toward a pre- 
determined maximum value at a fixed gradient as shown 
in Fig. 2, Row C, and hence in this while the oscillation 
frequency of the local oscillator 16 linearly increases. 
When the sweep control signal SC goes down to the L- 
logic level, the ramp address generator 23 stops the 
sweep of rts output voltage VR, and consequently, the 
frequency sweep of the local oscillator 16 is stopped. 
Thus, the use of the sweep control terminal 27 permits 
control of the local oscillator 16 from the outside to con- 
tinue or stop its frequency sweep operation. On the oth- 
er hand, upon each application of an external trigger 
pulse EXTr to the sweep control terminal 28, the ramp 
address generator 23 once sweeps the output voltage 
VR from the minimum to the maximum value. 

The sweep control terminal 27 is used in the case . 
of analyzing frequency components contained in a car- 
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rier CY of a burst wave such as depicted in Fig. 2, Row 
A. That is, in the case where the burst wave, which is 
the signal to be measured Sx, is input into the spectrum 
analyzer and its frequency components are analyzed 

5 over one continuous range of time containing a plurality 
of bursts, frequency spectra SPp^ of pulses of a burst 
modulation wave as well as a frequency spectrum SPqy 
of the carrier CY are displayed as shown in Fig. 3. This 
gives rise to a disadvantage that the presence or ab- 

10 sence of hamaonics of the carrier CY cannot be ob- 
sen/ed. 

To avoid this, it is customary in the prior art to gen- 
erate, outside the spectrum analyzer, the sweep control 
signal SC synchronized with the burst wave as shown 

IS In Fig. 2, Row B and input the sweep control signal SC 
to the sweep control terminal 27 of the spectrum ana- 
lyzer, effecting control to sweep the oscillation frequen- 
cy of the local oscillator 16 during the existence of the 
carrier CY of the burst wave and stop the frequency 

20 sweep when the carrier CY does not exist. By this con- 
trol, only the frequency spectrum SPcy of the carrier CY 
is displayed on the display 22 of the spectrum analyzer 
as depicted in Fig. 4. Incidentally, this control state Is 
referred to as gated sweep. 

25 Thus the prior art has the disadvantage of involving 
the use of a circuit for generating the sweep control sig- 
nal SC synchronized with the burst wave, because the 
sweep control signal must be produced outside the 
spectrum analyzer. Further, since signals to be meas- 

30 ured range from low-frequency to ultrahigh-frequency 
signals of the gigahertz band, it is difficult to obtain the 
sweep control signal SC by direct waveform shaping of 
the burst wave. 

In the mode in which to display the time-domain 

35 waveform of the input signal (i.e. in the zero-span 
mode), since the ramp address generator 23 generates 
a sequence of addresses AD (and consequently the 
ramp voltage VR shown in Fig. 5, Row C) upon each 
application of the trigger signal Tr (or EXTr). the loading 

40 of data into the memory 1 9 starts in synchronization with 
the external trigger signal EXTr which is applied to the 
sweep control terminal 27 or the trigger signal Tr which 
is provided from the trigger signal generator 26 as re- 
ferred to above. Hence, if the signal to be measured Sx 

45 is a burst wave as shown in Fig. 5, Row A, the trigger 
signal Tr is not always generated in the duration of the 
burst as depicted in Fig. 5, Row B and, according to the 
temporal relation between the trigger signal Tr and the 
burst wave CY, a no-signal period Ts may sometimes 

so exist from the timing of the trigger signal Tr to the period 
in which the carrier CY of the burst wave is present. 
When the generation of the ramp voltage VR (and con- 
sequently the address AD) is initiated in response to 
each trigger signal Tr as shown in Fig. 5. Row C, the A- 

55 D converted output obtained In the no-signal period Ts 
is also loaded in the memory 1 9 and then transferred 
therefrom to the memory 1 0, resulting in a disadvantage 
that the carrier CY desired to obsen/e primarily cannot 



3 



5 



EP 0 555 491 B1 



6 



be displayed all over the display screen. 

A spectrum analyzer according to the precharacter- 
izing portion of claim 1 is disclosed in EP-A>0 284 821 . 

A first object of the present invention is to provide 
a spectrum analyzer which is equipped with a function 
of generating the sweep control signal and adapted to 
execute the gate sweep mode when supplied, from the 
outside, with a burst-like signal to be measured and a 
synchronizing signal synchronized therewith. 

This object is achieved with a spectrum analyzer as 
claimed in claim 1 . 

Preferred embodiments of the invention are sub- 
ject-matter of the dependent claims. 

The spectrum analyzer includes a synchronizing 
signal input terminal for the input of a synchronizing sig- 
nal synchronized with a burst vyave, and a sweep control 
signal generator for generating a sweep control signal 
delayed behind the synchronizing signal from the syn- 
chronizing signal input terminal for an arbitrary period of 
time. The synchronizing signal input via the synchroniz- 
ing signal input terminal is applied to the sweep control 
signal generator to output therefrom the sweep control 
signal synchronized with the burst wave, and the sweep 
control signal is provided to the ramp address generator 
of the spectrum analyzer to effect control to execute and 
stop the frequency sweep. Thus, according to the first 
aspect of the present Invention, the gated sweep can be 
carried out by applying to the synchronizing signal input 
terminal the synchronizing signal synchronized with the 
signal to be measured. Hence an easy-to-handle spec- 
trum analyzer can be offered. 

In one preferred embodiment of the present inven- 
tion, the spectrum analyzer includes a variable delay cir- 
cuit for delaying the trigger signal for an arbitrary period 
of time. The spectrum analyzer is adapted so that the 
trigger signal from the trigger signal generator or from 
the outside is delayed by the variable delay circuit for 
an arbitrary period of time and then applied to the ramp 
address generator, whereby the timing for starting the 
generation of the address to be provided to the memory 
can be set to an arbitrary timing. 

In this embodiment, the timing for starting the load- 
ing of data Into the signal storage memory can be se- 
lected to be the timing delayed behind the timing of the 
trigger signal for an arbitrary period of time, and conse- 
quently, even if the signal to be measured is an intermit- 
tent signal such as a burst wave, only the signal portion 
desired to observe can be loaded into the memory. 
Hence it Is possible to display only the waveform of the 
signal desired to obsen^e over the entire area of the dis- 
play screen - this increases the accuracy of waveform 
observation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing the construction 
of a conventional spectrum analyzer. 

Fig. 2 is a waveform diagram for explaining a burst 



wave and an example of the sweep control signal which 
is used to make a frequency analysis of the burst wave 
in the gated-sweep mode. 

Fig. 3 is a graph showing the results of analysis ob- 
5 tained when the burst wave was frequency analyzed in 
a mode not the gated-sweep mode. 

Fig. 4 is a graph showing the results of frequency 
analysis of the burst wave made in the gated-sweep 
mode. 

10 Fig. 5 is a waveform diagram for explaining a defect 
of the prior art in the zero-span mode. 

Fig. 6 is a block diagram for explaining a first em- 
bodiment according to the present invention. 

Fig. 7 Is a circuit diagram Illustrating an example of 
15 the construction of the ramp address generator 23 in 
Fig. 6. 

Fig. 8 is a circuit diagram illustrating an example of 
the construction of the sweep control signal generator 
32 in Fig. 6. 

20 Fig. 9 is a wavefomn diagram for explaining the op- 
eration of the embodiment of Fig. 6. 

Fig. 10 is a block diagram for explaining a second 
embodiment according to the present invention. 

Fig. 11 is a waveform diagram for explaining the ze- 
2S ro-span mode of operation of the embodiment shown in 
Fig. 10. 

Fig. 1 2 is a diagram showing an example of the con- 
struction of a variable delay circuit 33 in Fig. 10. 

Fig. 1 3 is a waveform diagram for explaining the op- 
30 eration of the variable delay circuit depicted in Fig. 12. 
Fig. 14 is a block diagram illustrating an embodi- 
ment in which the sweep, control signal generator 32 
serves also as the variable delay circuit 33. 

Fig. 15 is a circuit diagram showing an example of 
35 the sweep control signal generator 32 In Fig. 14. 

BEST MODE FOR CARRYING OUT THE INVENTION . 

Fig. 6 illustrates an embodiment according to the 
40 first aspect of the present invention. This example 
shows an application of the present Invention to a con- 
ventional ordinary spectrum analyzer of Fig. 1 , In whk:h 
like parts are identified by like reference numerals. Ac- 
cording to this embodiment, a synchronizing signal Input 
45 terminal 27A and a sweep control signal generator 32 
are provided in the construction of Fig. 1 . 

The basic operation of the spectrum analyzer, 
which Is made up of the mixer 12, the IF filler 13, the 
bgarithmic amplifier 14, the detector 15, the local oscll- 
50 lator 1 6, the A/D converter 1 8. the signal storage mem- 
ory 19, the memory for image display use 20. the vari- 
able voltage source 24, the comparator 25, the trigger 
signal generator 26. the ramp address generator 31, 
etc., Is the. same as in the case of Fig. 1. That is. the 
55 signal Sx input Into the terminal is applied to the mixer 
12, wherein it is frequency mixed with the local signal 
SL from the local oscillator 16, and an intermediate-fre- 
quency signal of the difference frequency Is provided 
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from the IF filter 14. Hence, by sweeping the oscillation 
frequency of the local oscillator 1 6 with the ramp voltage 
VR from the ramp address generator 23, an intermedi- 
ate-frequency signal which represents the frequency 
component level varying as the sweep proceeds is ob- 
tained at the output of the IF filter 14. The intermediate- 
frequency signal is logarithmically amplified by the log- 
arithmic amplifier 1 4 and the logarithmic amplifier output 
Is detected by the detector 15. The detected output of 
the detector 1 5 Is converted by the A/0 converter 1 6 into 
a digital value, which is loaded into the memory 19 In 
accordance with the address AD from the ramp address 
generator 23. Upon completion of the loading of the sig- 
nal data, the stored data of the memory 1 9 is transferred 
therefrom to the memory for image display use 12, after 
which signal data read out of the memory 20 is convert- 
ed by the image signal generator 21 into an image sig- 
nal, which is displayed on the display 22. 

As depicted in Fig. 7, the ramp address generator 
23 is comprised of a counter 23A, a D/A converter 23B, 
an AND gate 23C. a.monostable multivibrator (a one- 
shot multivibrator) 23D. an OR gate 23E, D-type flip- 
flops 23F and 23G and select switches 23H and 23S. 
The select switch 23H selects the sweep control signal 
SC in the case of the gated-sweep mode and a H-logic 
level In the case of the zero-span mode and provides It 
to an enable terminal EN of the counter 23A. The select 
switch 23S selects a trigger enable signal TE in the case 
of the gated-sweep mode and the trigger signal Tr or 
EXTr in the case of the zero-span mode and provides it 
to a trigger terminal of the flip-flop 23G. The flip-flops 
23F and 23G are each supplied with the H-logic level at 
all times. Upon Initiation of the operation of the spectrum 
analyzer, the reset signal RST is provided from the con- 
troller 31 via the OR gate 23E to the flip-flop 23F to reset 
it, and as a result, its inverted output Q goes to the H- 
logic level, holding a reset terminal R of the flip-flop 23G 
at the H-logic level. The flip-flop 23G is thus held in the 
reset state, and hence rennains unchanged even if sup- 
plied with the trigger signal Tr or EXTr, and a load ter- 
minal LOAD of the counter 23A is held at the L-logic lev- 
el. 

Upon application of the clock CK when its terminal 
LOAD is held at the L-logic level, the counter 23A pre- 
sets therein a data value DATA and becomes ready for 
starting measurement. Next, the controller 31 applies 
the trigger enable signal TE to the flip-flop 23F to make 
its inverted output Q go to the L-logic level, releasing 
the flip-flop 23G from the reset state and putting it into 
a triggerable state. In the case of the gated-sweep 
mode, the flip-flop 23G is immediately triggered by the 
trigger enable signal TE and its Q output goes to the H- 
logic level, but in the case of the zero-span mode, the 
flip-flop 23G is triggered by the trigger signal Tr or EXTr. 

When the internal trigger signal Tr derived from the 
signal to be measured Sx, for example, or the external 
trigger signal EXTr from the terminal 28 is applied to the 
flip-flop 23G to trigger it, its non-inverted output Q goes 
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to the H-logic level, holding the terminal LOAD of the 
counter 23A at the H-logic level. When the load temninal 
LOAD of the counter 23A goes to the H-logic level in the 
state In which its enable terminal EN is held at the H- 

5 logic level, the counter begins counting at the preset da- 
ta value DATA. The count values of the counter 23A are 
sequentially provided as the address AD and at the 
same time they are converted by the D-A converter 23B 
into analog form and output as the ramp voltage VR. 

10 The AND gate 23C outputs the AND's of all bits of the 
count value output, and consequently, when the count 
value reaches the full count (i.e. all Vs), the output of 
the AND gate 23C goes to the H-logic level, and the 
monostable multivibrator 23D responds to this to gen- 

1^ erate a pulse of a fixed width. This pulse resets the flip- 
flop 23F via the OR gate 23E and its inverted output Q 
is applied to the flip-flop 23G to reset it, making its Q 
output go to the L-logic level. In consequence, the coun- 
ter 23A stops counting and when supplied with the next 

^ clock CK. It presets again the data value DATA. 

On the other hand, the H-logic level provkJed from 
the AND gate 23C is supplied, as the interrupt signal 
INT indicating the completion of loading of the signal da- 
ta into the memory 1 9. to the controller 31 . Upon receiv- 
es ing the interrupt signal iNT, the controller 31 supplies 
the memories 19 and 20 with the readAvrite address 
TAD for transferring the contents of the memory 19 to 
the memory 20, performing the data transfer. Upon com- 
pletion of the transfer, the controller 31 yields and ap- 

30 plies the trigger enable signal TE to the flip-flop 23F of 
the ramp address generator 23 to set it to make its in- 
verted output Q go to the L-logic level, putting the flip- 
flop 23G in the triggerable state. Thereafter, the same 
operations as mentioned above are repeated. 

35 As will be appreciated from the above, the sweep 
control tenninal 27 is one that has been used in the past, 
and by applying the L-logic level to this terminal, it is 
possible to stop the sweep operation of the ramp ad- 
dress generator 23 (which causes address stepping and 

40 an increase In the ramp voltage) and hence stop the 
sweep of the frequency of the local oscillator 16 and the 
sweep (stepping) of the address AD which is provided 
to the memory 1 9. Moreover, by applying the H-logic lev- 
el to the sweep control terminal 27, it is possible to 

4S resume the sweep operation of the ramp address gen- 
erator 23 and hence restart the sweep of the oscillation 
frequency of the local oscillator 16 and the stepping of 
the address AD. 

According to this embodiment, in the spectrum an- 

so alyzer of the above-described construction the synchro- 
nizing signal SY, applied to the synchronizing signal in- 
put terminal 27A and synchronized with the burst wave, 
is applied to the sweep control signal generator 32 to 
yield therefrom the sweep control signal SC. which is 

55 provided to the ramp address generator 23, effecting 
control to continue and stop the sweep operatbn. 

The sweep control signal generator 32 can be con- 
structed as shown In Fig. 8. for instance. The sweep 
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control signal generator 32 is connposed of a circuit 32A 
which controls the tinning for the rise of the sweep control 
signal SC, a circuit 32B which controls the tiriDing for the 
fall of the sweep control signal, an OR gate 32C and a 
D-type flip-flop 32D. 

The circuit 32A for controlling the timing for the rise 
of the sweep control signal SC connprises: a data latch 
circuit 1 A; a counter 2A in which data latched in the data 
latch circuit 1 A is preset and which starts counting clock 
pulses at the preset value; an AND gate 3A for detecting 
that the counting of the counter 2A has reached the full 
count; a flip-flop 4A for timing use which reads the in- 
version of the output of the AND gate 3A to the H-logic 
level at the timing of the next clock CK; a monostable 
multivibrator 5A which instantaneously provides the H- 
logic level to a load terminal LOAD of the counter 2A to 
provide thereto a command signal for reading thereinto 
the data latched in the data latch circuit 1 A; and a flip- 
flop 6A for count control use which provides the H-logic 
level to an enable terminal EN of the counter 2A upon 
application of the synchronizing signal SY, causing the 
counter 2A to start its counting operation. 

When the spectrum analyzer is set in the gated- 
sweep mode, an initialization signal SET (Fig. 9. Row 
A) is applied from the controller 31 via the OR gate 32C 
to the monostable multivibrator 5A to trigger it, applying 
a load signal of the H-logic level to the load terminal 
LOAD of the counter 2 A. When supplied with the load 
signal, the counter 2A is supplied, from the controller 31 , 
with data DATA corresponding to the time TR from the 
timing of the rise of the synchronizing signal SY to the 
rise of the sweep control signal SC (Fig. 9. Row F) and 
reads the data. For example, in the case where the 
counter 2A is a hexadecimal counter and is set to cause 
the sweep control signal SC to rise at the timing of the 
clock pulse CK second from the timing of the synchro- 
nizing signal SY. 16 - 2 = 14 is latched in the data latch 
circuit 1A and '14' is preset in the counter 2A, taking it 
into account that the full count detected output by the 
AND gate 3A is loaded into the flip-flop 4A after one 
clock. 

When the synchronizing signal SY is input into the 
flip-flop 6A via the synchronizing signal input terminal 
27A at the point of time indicated in Fig. 9, Row B after 
the presetting of '14' in the counter 2A, the counter 2A 
starts counting the clock pulses CK shown in Fig. 9, Row 
C. Having counted one clock pulse CK, the counter 2A 
enters the full count state and the AND gate 3A output 
the H-logic level. Then the flip-flop 4A reads thereinto 
the H-logic level at the timing of the next ck)ck pulse CK 
and outputs a rise control signal TA (Fig. 9, Row D) via 
its output terminal Q. The signal TA triggers, at the timing 
of its rise, the flip-flop 32D to cause its non-inverted out- 
put 0 to rise, which is output as the sweep control signal 
SC. 

The circuit 32 B which effects control for causing the 
sweep control signal SC to fall comprises, as is the case 
with the rise control circuit 32A, a data latch circuit 18, 
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a counter 2B, an AND gate 3B, a flip-flop 4B for liming 
use, a monostable multivibrator 5B and a flip-flop 6B for 
count control use. 

In the data latch circuit IB is latched data DATA, 

5 provided from the controller 31 , which corresponds the 
time TS (see Fig. 9, Row F) from the timing of the rise 
of the synchronizing signal SY to the timing at which the 
sweep control signal SC is desired to fall. Assuming that 
the lime TS corresponds to the time for whfch five clock 

10 pulses CK are generated, the counter 2B reads there- 
into 16-5=11 when it is a hexadecimal counter. Con- 
sequently, the counter 2B enters the full count state 
when having counted four clock pulses CK, and the AND 
gate 3B outputs the H-logic level. 

^5 The H-logic level from the AND gate 3B is read into 
the flip-flop 4B at the timing of the next clock pulse CK, 
by which the flip-flop 4B outputs a fall control signal TB 
(Fig. 9, Row E). The fall control signal TB is applied to 
a reset terminal R of the flip-flop 32D to reset it. This 

20 reset operation causes the frequency sweep control sig- 
nal SC to fall. At the same time, the fall control signal 
TB is provided via the OR gate 32C to reset terminals 
R of the flip-flops 6 A and 6B for count control use to 
reset them: By this reset operation the counters 2Aand 

25 2B are stopped from their counting operation. Moreover, 
the fall control signal TB is also applied to the monosta- 
ble multivibrators 5A and 5B to trigger them. Since the 
monostable multivibrators 5A and 5B instantaneously 
output the H-logic levels accordingly, the counters 2A 

30 and 2B read thereinto data corresponding to the rise 
time TR and fall time TS from the data latch circuits 1 A 
and 1 B, respectively and then wait until the next syn- 
chronizing signal SY is input. 

In this way upon each application of the synchro- 

35 nizing signal the sweep control signal generator outputs 
the sweep control signal SC whose rise and fall are de- 
fined by the periods of lime corresponding to the data 
values latched in the data latch circuits 1 A and 1B. By 
arbitrarily setting of the rise time TR and the fall time TS 

40 which are latched in the data latch circuits 1A and IB. 
the sweep control signal SC can be controlled to rise 
and fall at arbitrary timings (within the range over which 
the carrier of the burst wave is present) from the leading 
edge of the synchronizing signal SY. Hence it is possible 

45 to execute such a gated sweep as shown in Fig. 2. 

As described above, according to the first aspect of 
the present invention, in the case of the gated-sweep 
mode, when the synchronizing signal SY synchronized 
with the signal to be measured Sx is applied to the syn- 

so chronizing signal input terminal 27 A. the sweep control 
signal SC is available from the sweep control signal gen- 
erator 32 built in the spectrum analyzer and is applied 
to the ramp address generator 23 to control it to gener- 
ate the address AD and the ramp voltage VR or slop 

55 their generation; therefore, the spectrum analyzer can 
easily be operated in the gated-sweep mode. This facil- 
itates the use of the spectrum analyzer. Moreover, with 
the constructfon that permits arbitrary setting of the tim- 
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ing for the rise and fall of the frequency sweep control 
signal SC as in the above-described embodiment, it is 
possible to make a frequency analysis of the burst wave 
•for an arbitrary timing period thereof. 

Fig. 10 illustrates an embodiment of the spectrum 
analyzer according to the second aspect of the present 
invention. In Fig. 10 the parts corresponding to those in 
Fig. 6 are identified by the same reference numerals and 
no descriptton will be given of them. This embodiment 
has a construction in which the trigger signal Tr available 
from the trigger signal generator 26 or the trigger signal 
EXTr provided to the terminal 28 is applied via a variable 
delay circuit 33 to the flip-flop 236 of the ramp address 
generator 23 (see Fig. 7). 

That is. in this example the variable delay circuit 33 
is provided between the output side of the select switch 
29 for selecting either one of the trigger signal generator 
26 and the external trigger terminal 28 and the ramp ad- 
dress generator 23. For example, in the case where the 
wavefo'rm of such a burst wave as shown in Fig. 11 , Row 
A is displayed in the zero-span mode, the trigger signal 
Tr (or EXTr) which is supplied to the ramp address gen- 
erator 23 is delayed for a delay time set In the variable 
delay circuit 33 as shown in Fig. 11 , Rows B and C. By 
this, the generation of the address AD to be provided to 
the memory 1 9 is delayed for an arbitrary period of time, 
causing the rise of the ramp voltage VR and the starting 
time point of the signal loading into the memory 19 to 
be synchronized with each other as shown in Fig. 11, 
Rows D and E. 

For example, as shown in Fig, 1 2, the variable delay 
circuit 33 can be made identical in construction with the 
fall control circuit 328 depicted In Fig. 8. In Fig, 12, ref- 
erence numeral 33A denotes a data latch circuit which 
sets therein delay time data provided from the controller 
31. The data set In the data latch circuit 33A Is loaded 
Into a counter 33B to control Its count value until the 
counter 33B reaches the full count. For example, in the 
case where the counter 33B is a hexadecimal counter 
and the data latch circuit 33A has latched therein a nu- 
merical value "10", the counter 33B reaches the full 
count when having counted five clock pulses CK, and 
the output of an AND gate 33C goes to the H-logic level. 
This H-logic level is read into a flip-flop 33D upon appli- 
cation of the next clock pulse CK, and its output Q goes 
to the H-logic level. Hence a delayed trigger signal PD 
which is obtained at the Q output of the flip-flop 33D is 
delayed behind the input trigger signal Tr for a period of 
time corresponding to six clock pulses CK. In this way, 
the number of clock pulses for the counter 33B to reach 
the full count can be controlled In accordance with the 
numerical value which Is latched In the data latch circuit 
33A. 

The counter 33B is supplied at its clock terminal 
CLK with the clock CK shown in Fig. 13, Row A. To its 
load input terminal LOAD is applied from a monostable 
multivibrator 33F a load command pulse PL (Fig. 13, 
Row F) which instantaneously goes to the H-logic level. 



Upon each application of the load command pulse PL, 
the counter 33B loads therein the data latched In the 
data latch circuit 33A. The monostable multivibrator 33F 
output the load command pulse PL upon each applica- 

5 tion of an initialization signal SET (Fig. 13, Row B) or 
delay pulse PE (Fig. 13, Row D). 

The trigger signal Tr available from the trigger signal 
generator 26 (or the external trigger signal EXTr provid- 
ed to the terminal 28) is applied to a clock input terminal 

10 CLK of a D-type flip-flop 33G for count control use. The 
H-logic level is always provided to a data input terminal 
D of the D-type flip-flop 33G and this H-logic level Is read 
therein at the timing of the rise of the trigger signal Tr. 
The pulse PE of the H-logic level (Fig. 1 3. Row D) which 

15 is output from the flip-flop 33G is applied to an enable 
terminal EN of the counter 33B. During the application 
of the H-logic level to the enable terminal EN the counter 
33B counts the clock pulses CK, and when the count 
value reaches the full count, the AND gate 33C outputs 

20 the H-togic level. Upon occurrence of the next clock 
pulse CK the H-logic level is read into the D-type flip- 
flop 33D, which outputs the delayed trigger signal PD 
(Fig. 13. Row E) to its Q output temninal. 

The delayed trigger signal PD provided at the Q put- 

25 put terminal Is applied via an OR gate 33H to a trigger 
terminal of the monostable multivibrator 33F and a reset 
terminal R of the flip-flop 33G. The monostable multivi- 
brator 33F outputs the load command pulse PF (Fig. 1 3, 
Row F) at the trailing edge of the signal PD. The flip-flop 

30 33G. Is reset, stopping the counting operation of the 
counter 33B. In this state the variable delay circuit 33 
waits until the input of the next trigger signal Tr. 

By applying the delayed trigger signal PD from the 
variable delay circuit 33 to the ramp address generator 

35 23 shown In Fig. 1 0 to start the loading of data Into the 
memory 1 9 in synchronization with the timing of the rise 
of the ramp voltage VR. the loading of data into the 
memory 19, starting at its leading address, begins after 
the delay time TS provided by the variable delay circuit 

"^0 33. As a result, data can be loaded into the memory 1 9, 
starting at the timing when the carrier CY of the burst 
wave shown in Fig. 11, Row A is present. Hence only 
the carrier CY can be displayed in enlarged form on the 
display 22 as shown in Fig. 11, Row E. 

45 As described above, according to the second as- 
pect of the present invention, by setting the delay time 
TS in the variable delay circuit 33 so that signal portion 
CY of the signal to be measured Sx which is desired to 
observe may lead the data to be loaded into the memory 

50 1 9 (see Fig. 1 1 . Row C), the signal portion CY (see Fig. 
11, Row A) can be loaded into the memory, starting at 
the leading address thereof. Thus, by enlarging the time 
axis of the display 22, the signal portion CY desired to 
obsen^e can be displayed in enlarged form on the dis- 
ss play 22 as shown in Fig. 11 , Row E, and hence can be 
obsen/ed with high accuracy 

It is also possible to employ a construction that the 
sweep control signal generator 32 used in the Fig. 6 em- 
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bodiment is provided as indicated by the broken line in 
the Fig. 10 embodiment so as to derive the desired 
sweep control signal SC from the synchronizing signal 
SY which is applied to the terminal 27Atrom the outside. 
In this instance, provision can be made so that the var- 
iable delay circuit 33 serves also as the fall control circuit 
32B of the sweep control signal generator 32 shown in 
Fig. 8 since the fomfier is identical in construction with 
the latter as depicted in Fig. 12. Fig. 14 illustrates an 
embodiment of the spectrum analyzer of such a con- 
struction and Fig. 15 the construction of the sweep sig- 
nal generator 32 used also as the variable delay circuit. 

As depicted in Fig. 14, the select switch 29 selects 
any one of the Internal trigger signal Tr, the external trig- 
ger signal EXTr and the external synchronizing signal 
SY and applies the selected signal to the clock temiinals 
CLK of the flip-flops 6 A and 6B in the sweep control sig- 
nal generator 32 shown in Fig. 15. As shown in Fig. 15, 
the sweep control signal generator 32 outputs, as the 
sweep control signal SC, the Q output of the flip-flop 32D 
and applies It to the select switch 23H of the ramp ad- 
dress generator 23 (see Fig. 7) as in the case of Fig. 8. 
The Q output TB of the flip-flop 4B of the fall control cir- 
cuit 32B, which is used also as the variable delay circuit, 
is output as the delayed trigger signal PD, which is ap- 
plied to the select switch 23S of the ramp address gen- 
erator 23. 

In the case of deriving the sweep control signal SC 
from the external synchronizing signal SY in the fre- 
quency analysis mode, the switch 32E is turned ON. In 
this case, as described previously with respect to Fig. 
8, the rise control circuit 32A and the fall control circuit 
328 operate to output the sweep control signal SC via 
the switch 32E, which is applied to the ramp address 
generator 23. In the case of the zero-span mode, that 
is, in the case of inputting the internal trigger signal Tr 
or the external trigger signal EXTr via the select switch 
29, the switch 32E is turned OFF. In this instance, the 
operation of the rise control circuit 32A is ignored and 
the fall control circuit 32B performs the same operation 
as that of the variable delay circuit 33 depicted in Fig. 
12 and the output TB of the flip-flop 4B is provided as 
the delayed trigger signal PD via the switch 32F, which 
Is applied to the ramp address generator 23. 



Claims 

1 . A spectrum analyzer whrch comprises: 

local oscillator means (1 6) for generating a fre- 
quency-sweepable local signal (SL); 
frequency mixer means (1 2) for frequency mix- 
ing said local signal and a signal (Sx) to be 
measured to output an intemrtediate-frequency 
signal; 

detector means (1 5) for detecting the amplitude 
of said intermediate-frequency signal; 



A-D converter means (18) for converting the 
detected output of said detector means into a 
digital signal to output signal data; 
signal loading memory means (19) for storing 

5 said signal data; 

ramp address generator means (23) for supply- 
ing said local oscillator means (16) with a 
sweep voltage (VR) for sweeping its oscillation 
frequency, and said signal loading memory 

10 means (1 9) with a sequence of addresses (AD) 

for write use; 

display means (20. 21 , 22) for converting signal 
data read out of said signal loading memory 
means (19) into an image signal and for dis- 

^5 playing said image signal; and 

a controller (31 ) tor effecting control to transfer 
said signal data from said signal loading mem- 
ory means (19) to said display means (20, 21, 
22) upon each completion of the address 

20 sweep of said ramp address generator means 

(23); 

characterized by 

25 a synchronizing signal input temrjinal (27a) for 

inputting an external synchronizing signal (SY) 
synchronized with said signal (Sx) to be meas- 
ured in a frequency analysis mode; and 
sweep control signal generator means (32) for 

30 generating a sweep control signal (SC) delayed 

for a desired period of time relative to said ex- 
ternal synchronizing signal input via said syn- 
chronizing signal input terminal (27a), said 
sweep control signal being applied to said ramp 

35 address generator means (23) to control the 

start and stop of its sweep pperatksn. 

2. The spectrum analyzer of claim 1, wherein said 
sweep control signal generator means (32) in- 

40 dudes: 

a rise control circuit (32A) for generating a first 
control signal (TA) a first period of time after 
said external synchronizing signal (SY); 

45 a fall control circuit (32B) for generating a sec- 

ond control signal (TB) a second period of timer 
after said external synchronizing signal, said 
second period of time being longer than said 
first period of time; and 

SO flip-flop means (32D) for generating said sweep 

control signal (SC) which responds to said first 
control signal (TA) to rise and responds to said 
second control signal to fall. 

55 3. The spectrum analyzer of claim 2. which further In- 
cludes select switching means (29) for supplying a 
trigger signal (EXTr) provided thereto in a zero-span 
mode to said fall control circuit (32B). and wherein 
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said second control signal (TB) provided from said 
fall control circuit in response to said trigger signal 
is applied as a delayed trigger signal (PD) to said 
ramp address generator means (23) to start its 
sweep operation. s 

The spectrum analyzer of claim 1 , which further in- 
cludes variable delay means (33) generating a de- 
layed trigger signal (PD) by delaying, for a arbitrarily 
set period of time, a trigger signal provided thereto io 
in a zero-span mode, said delayed trigger signal 
(PD) being applied to said ramp address generator 
means (23) to start its sweep operation. 

The spectrum analyzer of claim 1 . which further in- is 
eludes: trigger signal generator means (26) where- 
by an internal trigger signal (Tr) synchronized with 
said signal (Sx) to be measured is derived from the 
detected output of said detector means (15); an ex- 
ternal trigger input terminal (28) for inputting an ex- 20 
temal trigger signal (EXTr); and select switching 
means (29) for selecting either one of the output of 
said trigger signal generator means and said exter- 
nal trigger input terminal and for applying it as said 
trigger signal to said ramp address generator 2S 
means (23). 

The spectrum analyzer of claim 1, wherein said 
ramp address generator means includes: 

30 

counter means (23A) for counting ckx:k pulses 
and for supplying the count value as said sweep 
address to said signal loading memory means 
(19); 

detector means (23C) for detecting that said 35 
counter means has reached a preset value and 
for outputting a detection signal; 
counting control means (23D, 23E, 23F) which 
responds to the detection signal from said de- 
tector means to provide a trigger signal inhibit 40 
state and responds to a trigger enable signal 
(TE) to release said inhibit state and then re- 
sponds to a trigger signal to supply said counter 
means with a counting control signal for starting 
its operation; and 4S' 
D-A converter means (23B) for converting said 
count value Into an analog voltage (VR) and for 
outputting it as a ramp signal for controlling the 
oscillation frequency of said local oscillator 
(16); so 
and wherein said sweep control signal (SC) is 
applied to an enable terminal (EN) of said coun- 
ter means (23A) to control its counting enable 
state and said controller (31) responds to said 
detection signal (INT) to effect control for trans- ss 
ferring said signal data from said signal loading 
memory means (1 9) to said display means (20, 
21, 22) and outputs said trigger enable signal 



(TE) after the completion of the transfer. 

7. The spectrum analyzer of claim 4, wherein said var- 
iable delay means Includes (33): 

flip-flop means (33G) which is reset by said de- 
layed trigger signal (PD) into a trigger enable 
state and is triggered by the next trigger signal 
(Tr, EXTr) to output a counting enable signal 
(PE); 

counter means (338) which is put by said 
counting enable signal into a counting enable 
state and counts clock pulses; and 
detector means (33C. 33D) for detecting that 
the count value of said counter means has 
reached a value corresponding to said set pe- 
riod of time and for generating said delayed trig- 
ger signal (PD). 



Patentanspruche 

1. Spektrumanalysator mit 

einer lokalen Oszillatoreinrichtung (1 6) zum Er- 
zeugen eines frequenzabstimmbaren lokalen 

Signals (SL); 

einer Frequenzmischereinrichlung (12) zur 
Frequenzmischung des lokalen Signals und ei- 
nes zu messenden Signals (Sx), um ein Zwi- 
schenfrequenzsignal auszugeben; 
einer Detektoreinrichtung (15) zum Erfassen 
der Amplitude des Zwischenfrequenzsignals; 
einer A/D-Umsetzereinrichtung (18) zum Um- 
wandeln der erfa3ten Ausgabe der Detektor- 
einrichtung in ein digitales Signal, um Signal- 
daten auszugeben; 

einer Signalladespeichereinrichtung (19) zum 
Speichern der Signafdaten; 
einer Sagezahnadressengeneratoreinrchtung 
(23) zum Versorgen der lokalen Oszillatorein- 
richtung (16) mit einer Abstimmspannung (VR) 
zum Abstimmen ihrer Schwingungsfrequenz 
sowie der Signalladespeichereinrichtung (19) 
mit einer Sequenz von Adressen (AD) zur 
Schreibbenutzung; 

einer Anzeigeeinrichtung (20, 21. 22) zum Um- 
wandeln von aus der Signalladespeicherein- 
richtung (19) geleseneri Signaidaten in ein Bild- 
signal und zum Darstellen des Bildsignals; und 
einer Steuerelnheit (31) zum Bewirken einer 
Steuerung zur Ubertragung der Signaidaten 
von der Signalladespeichereinrichtung (1 9) zur 
AnzeigeeinrkJhtung (20, 21 . 22) bei jeder Been- 
digung des Adressenabstimmens der 
Sagezahnadressengeneratoreinrbhtung (23); 

gekennzelchnet durch 
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einen SynchronisiersignaleingabeanschluB 
(27a) 2um Eingeben eines mit dem zu messen- 
den Signal (Sx) synchronisierten, externen 
Synchronisiersignals (SY) in einem Frequenz- 
analysemodus; und s 
eine Abstimmsteuersignalgeneratoreinrich- 
tung (32) zum Erzeugen eines Abstimmsteuer- 
signals (SC), welches im Verhaltnis zu dem 
uber den Synchronisiersignaieingabeanschluf) 
(27a) eingegebenGn, externen Synchronlsier- io 
signal um elne gewOnschte Zeltspanne verzo- 
gert ist, wobei das Absttmmsteuersignal an die 
Sagezahnadressengeneratoreinrlchtung (23) 6. 
zum Steuem des Beginns und Anhaltens von 
deren Abstlmmbetrieb angelegt wird. is 



richtung (26), wodurch ein mit dem zu messenden 
Signal (Sx) synchronisiertes. internes Triggersignal 
(Tr) von der erfaBten Ausgabe der Detektoreinrich- 
tung (15) abgeleitet wird; einen externen Trigge- 
reingabeanschluB (28) zum Eingeben eines exter- 
nen Triggersignals (EXTr); und eine Wahlschalter- 
einrichtung (29) zum Wahlen entweder der Ausga- 
be der Trlggersignalgeneratoreinrlchtung Oder des 
externen Triggereingabeanschlusses und zum An- 
legen desselben als das Triggersignal an die Ram- 
penadressengeneratoreinrichtung (23). 

Spektrumanalysator nach Anspruch 1 , bei dem die 
Sagezahnadressengeneratoreinrichtungfolgendes 
umfaBt: 



2. Spektrumanalysator nach Anspruch 1 , bel dem die 
Abstimmsteuersignalgeneratoreinrlchtung (32) fol- 
gendes umfaBt: 

20 

eine Anstiegssteuerschaltung (32A) zum Er- 
zeugen eines ersten Steuersignals (TA) eine 
erste Zeitspanne nach dem externen Synchro- 
nisiersignal (SY); 

eine Abfallsteuerschaltung (328) zum Erzeu- 2S 
gen eines zwelten Steuersignals (IB) elne 
zwelte Zeitspanne nach dem externen Syn- 
chronistersignal, wobei die zweite Zeitspanne 
langer ist als die erste Zeitspanne; und 
eine Flipflopeinrichtung (32D) zum Erzeugen 30 
des Abstimmsteuerslgnals (SC), welches auf 
das erste Steuersignal (TA) ansprk:ht, um an- 
zusteigen und auf das zweite Steuersignal an- 
spricht. um abzufallen. 

35 

3. Spektrumanalysator nach Anspruch 2. der ferner 
eine Wahlschaltereinrlchtung (29) umfaBt, um eIn 
ihm in einem Nullspannenmodus bereitgestelltes 
Triggersignal (EXTr) an die Abfallsteuerschaltung 
(328) zu liefern, und bel dem das zweite Steuersi- 40 
gnal (TB), welches in Abhangigkeit von dem Trig- 
gersignal von der Abfallsteuerschaltung bereitge- 
stellt wird, als ein verzogertes Triggersignal (PD) an 

die Sagezahnadressengeneratoreinrichtung (23) 
angelegt wird. um deren Abstimmbetrieb zu starten. 45 

4. Spektrumanalysator nach Anspruch 1, der ferner 
eine variable Verzogerungseinrichtung (33) um- 
faBt, wetehe ein verzogertes Triggersignal (PD) 
durch Verzogern eines ihr in einem Nullspannen- so 
modus bereitgestellten Triggersignals um eine will- 
kurlich eingestellte Zeitspanne erzeugt, wobei das 
verzogerte Triggersignal (PD) an die Sagezahn- 
adressengeneratoreinrichtung (23) angelegt wird, 

um deren Abstimmbetrieb zu starten. ss 

5. Spektrumanalysator nach Anspruch 1, der ferner 
folgendes umfaBt: eine Triggersignalgeneratorein- 



eine Zahlereinrichtung (23A) zum Zahlen von 
Taktimpulsen und zum Liefern des Zahlwertes 
als Abstimmadresse an die Signalladespei- 
chereinrfchtung (19); 

eine Detektoreinrichtung (23C) zum Feststel- 
len, daB die Zahlereinrichtung einen im voraus 
eingestellten Wert erreicht hat, und zum Aus- 
geben eines Erfassungssignals; 
eine Zahlsteuereinrichtung (23D, 23E. 23F), 
die auf das Erfassungssignal von der Detektor- 
einrichtung so anspricht, daB sle einen Trigger- 
signalsperrzustand schaffl und auf ein Trigge- 
raktivierungssignal (TE) so anspricht, daB sie 
den Sperrzustand freigibt und dann auf ein 
Triggersignal so anspricht, daB sie die Zahler- 
einrk:htung mit einem Zahlsteuerslgnai zum 
Starten des Betriebs derselben versorgt; und 
eine D/A-Umsetzereinrichtung (238) zum Um- 
wandeln des Zahlwertes in eine anak5ge Span- 
nung (VR) und zum Ausgeben derselben als 
Sagezahnsignal fur die Steuerung der Schwin- 
gungsfrequenz des bkalen "Oszillators (16); 
und bei dem das Abstimmsteuersignal (SC) an 
einen AktivierungsanschluB (EN) der Zahler- 
einrichtung (23A) angelegt wird, um deren 
Zahlaktivterungszustand zu steuem. und die 
Steuereinheit (31) auf das Erfassungssignal 
(INT) so anspricht, daB sie eine Steuerung be- 
wirkt, um die SignakJaten von der Signallade- 
speichereinrichtung (19) zur Anzeigeeinrich- 
tung (20, 21, 22) zu ubertragen und das Trig- 
geraktlvierungssignal (TE) nach Beendigung 
der Ubertragung ausgibt. 

7. Spektrumanalysator nach Anspruch 4, bei dem die 
variable Verzogerungseinrichtung (33) folgendes 
umfaBt: 

eine Flipflopeinrichtung (33G), die durch das 
verzogerte Triggersignal (PD) in einen Trigge- 
raktivierungszustand zuruckgestellt und vom 
nachslen Triggersignal (Tr. EXTr) getriggert 
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wird, urn ein Zahlaktivierungssignal (PE) aus- 
zugeben; 

eine Zahlereinrlchtung (33B), die von dem 
Zahlaktivierungssignal in einen Zalitaktivie- 
rungszustand versetzt wird und Taklimpulse s 

zahft; und 

eine Detektoreinrichtung (33C, 33D) zum Fest- 
stellen, daB der Zahlwert der Zalilerelnrichtung 
einen Wert erreicht hat, der der eingestellten 
Zeitdauer entspricht, und urn das verzogerte io 
Triggersignal (PD) zu erzeugen. 

Revendications 

IS 

1 . Analyseur de spectre comprenant: 

un moyen d'osciliateur local (16) pour g^n6rer 
un signal local pouvant dtre d balayage de fr6> 
quence (SL); 20 
un moyen de mdlangeur de frequence (12) 
pour m6langer en frequence ledit signal local 
et ledit signal a mesurer (Sx) pour 6mettre un 
signal de fr6quence interm6diaire; 
un moyen de detecteur (1 5) pour d6tecter Tarn- 2S 
plitude dudit signal de frequence interm^iaire; 
un nwyen de convertisseur A-N (18) pour con- 
vertir la sortie ddtect^e dudit moyen de detec- 
teur en un signal num^rique pour Smettre des 
donn^es de signal; 30 
un moyen de mdmoire de chargement de signal 
(19) pour enregistrer lesdites donnSes de si> 
gnal; 

un moyen de g6nerateur d'adresse de rampe 
(23) pour alimenter ledit moyen d'osciliateur Io- 35 
cal (16) avec una tension de balayage (VR) 
pour balayer sa frequence d'osciilation, et ledit 
moyen de m6molre de chargement de signal 
(19) avec une sequence d'adresses (AD) des- 
tinies ^ dtre utilisies pour I'Scriture; ^0 
un moyen d'affichage (20, 21 , 22) pour conver- 
tir des donnSes de signal extraites dudit moyen 
de m6moire de chargement de signal (19) en 
un signal d'image et pour afficher ledit sigrial 
d'image; et 4S 
un controleur (31 ) pour effectuer la commande 
pour transferer lesdites donnees de signal des- 
dits moyens de memoire de chargement de si- 
gnal (19) audit moyen d'affichage (20, 21, 22) 
d chaque ach^vement du balayage d'adresse so 
dudit moyen de gdnirateur d'adresse de rampe 
(23); 

caracterise par 

55 

une borne d'entrie de signal de synchronisa- 
tkxi (27a) pour entrer un signal, de synchroni- 
sation exteme (SY) synchronise avec ledit si- 



gnal ci mesurer (Sx) en mode d'analyse de fre- 
quence; et 

un moyen de gen6rateur de signal de comman- 
de de balayage (32) pour generer un signal de 
commande de balayage (SC) retarde d'une du- 
ree souhaitee par rapport ^ ladite entree de si- 
gnal de synchronisation externa par ladite bor- 
ne d'entree de signal de synchronisation (27a), 
ledit signal de commande de balayage etant 
applique audit moyen de gen6rateur d'adresse 
de rampe (23) pour commander le debut et I'ar- 
r§t de son operatbn de balayage. 

2. Analyseur de spectre selon la revendication 1 , dans 
lequel ledit moyen de g6nerateur de signal de com- 
mande de balayage (32) comprend: 

un circuit de commande de montee (32A) pour 
generer un premier signal de commande (TA) 
une premiere duree apres ledit signal de syn- 
chronisation exteme (SY); 
un circuit de commande de descente (32B) 
pour generer un deuxi6me signal de comman- 
de (TB) une deuxieme duree apres ledit signal 
de synchronisatkin externe, ladite deuxieme 
duree etant plus tongue que ladite premiere du- 
ree; et 

un moyen de bascule (32D) pour generer ledit 
signal de commande de balayage (SC) qui rea- 
git audit premier signal de commande (TA) pour 
monter et reagit audit deuxieme signal de com* 
mande pour descendre. 

3. Analyseur de spectre selon la revendication 2, qui 
comprend de plus un moyen de commutatk)n de 
choix (29) pour fournir un signal de dedenchement 
(EXTr) qui lui a ete fourni dans un mode inten/alle- 
zero audit circuit de commande de descente (328). 
et dans lequel ledit deuxieme signal de commande 
(TB) foumi provenant dudit circuit de commande de 
descente en reponse audit signal de dedenche- 
ment est applique comme signal de dedenchement 
retarde (PD) audit moyen de generateur d'adresse 
de rampe signifie (23) pour lancer son operation de 
balayage. 

4. Analyseur de spectre selon la revendicatbn 1 , com- 
prenant de plus un moyen de retard variable (33) 
generant un signal de dedenchement retarde (PD) 
en retardant. pendant une duree fixee arbitraire- 
ment, un signal de dedenchement qui lui a ete four- 
ni en mode inten/a lie-zero, le signal de dedenche- 
ment retarde (PD) etant applique audit moyen de 
generateur d'adresse de rampe (23) pour lancer 
son operatbn de balayage. 

5. Analyseur de spectre selon ia revendication 1 , com- 
prenant de plus: un moyen de generateur de signal 
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de d6clenchement (26) par lequel un signal de d6- 
clenchement Interne (Tr) synchronise avec ledit si- 
gnal k mesurer (Sx) est d6rlv6 de la sortie d6tect6e 
dudit moyen de d^tecteur (15); une borne d'entr^e 
de d^clenchement externa (28) pour entrer un si- s 
gnal de declenchement externa (EXTr); at un 
moyen de commutation de choix (29) pour choisir 
I'une ou I'autre de la sortie dudit moyen de g^nera- 
teur de signal de declenchement et de ladite borne 
d'entree de d6ctenchement exteme et pour Tappll- io 
quer comme ledit signal de declenchement audit 
moyen de gen^rateur d'adresse de rampe (23). 

Analyseur de spectre selon la revendicatlon 1 , dans 
lequel ledit moyen de gendrateur d'adresse de ram- 
pe comprend: 

un moyen de compteur (23A) pour compter des 
Impulsions d'horloge et foumir la valeur du 
compte comme ladite adresse de balayage 20 
audit moyen de mdmolre de chargement de si- 
gnal (19); 

un moyen de detecteur (23C) pour detectarque 
ledit moyen de compteur a atteint une vateur 
fixee d I'ayance et pour dmettre un signal de 2S 
detection; 

un moyen de commande de comptage (23D. 
23E. 23F) qui rdagil au signal de detection pro- 
venant dudit moyen de detecteur pour foumir 
un etat de neutralisation de signal de deden- 30 
chement et reaglt a un signal de validation de 
declenchement (TE) pour llberer ledit etat de 
neutralisation et reagit ensuite a un signal de 
declenchement pour fournir audit moyen de 
compteur un signal de commande de compta- 3S 
ge pour lancer son fonctionnement; et 
un moyen de convertisseur N-A (23B) pour 
convertir ladite valeur de compte en une ten- 
sion analogique (VR) et pour la sortir comme 
signal de rampe pour commander la frequence 40 
d'oscillation dudit oscillateur local (16); 
et dans lequel ledit signal de commande de ba- 
layage (SC) est applique d une borne de vali- 
dation (EN) dudit moyen de compteur (23A) 
pour commander son etat de validation de 
comptage et ledit contr6leur (31 ) reagit audit si- 
gnal de detection (INT) pour effectuer la com- 
mande pour transferer lesdites donnees de si- 
gnal dudit moyen de memoire de chargement 
de signal (19) audit moyen d'affichage (20, 21. so 
22) et emet ledit signal de validation de declen- 
chement (TE) apres Tachevement du transfert. 

Analyseur de spectre selon la revendicatbn 4, dans 
lequel ledit moyen de retard variable comprend ss 
(33): 

un nnoyen de bascule (33G) qui est remis k 



retat initial par ledit signal de declenchement 
retarde (PD) dans un etat de validation de de- 
clenchement et est declenche par le signal de 
declenchement suivant (Tr, EXTr) pour emettre 
un signal de validation de comptage (PE); 
un moyen de compteur (33B) qui est mis par 
ledit signal de valldatbn de comptage dans un 
etat de validation de comptage et compte des 
impulsions d'horloge; et 
un moyen de detecteur (33C, 33D) pour detec- 
ter que la valeur du compte dudit moyen de 
compteur a atteint une valeur correspondent k 
ladite duree fixee et pour generer ledit signal 
de declenchement retarde (PD). 
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